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±mmm v % =l v - z \z j: y tf » $ ft fc#M-^i»©a&Jite^te*[ & * t» v * t ± 
n / \° z - y & mm -t z> * 9- v t. > 

«l«8££Jfc«U ±H2^^J:fH^^ hA#->^?(Rc «fe y 
$ ffi «T IB T* & 6 fr^ ^ £ ¥1 1 -T S * ^ >y ^ i: , 

l fe±ffiatt»^##iii«ia»tc#A"r s a#© £ , 
-tsa^is & »a v fr&m l %k¥mtt%kmmmz±mmyi l fc-^* * - y&m 
z&r^7LTm&is$3.u-i/=iyzi8z.teoz.i:iz&v. ±nm&,$k¥m<kMm 
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Si:, 

5: ^fit-t * £ £ £ 1 2> ¥mfoMmm®<D&m is $ a. 1/ - * „ 
[0 0 0 1] 

[0 0 0 2] 

IHS:iftRftS¥« (fault dictionary) i:P?«tl*iRjeSS:Bi:AfB*»affl©*flS^ 
[0 0 0 3] 

£#>{C, IDDQ (if itH2!j*1S?5i£, quiescent power supply current) K 
#*8Wo®# "0" "l" ©t&Sffl&fco. z.<Dfeto, 3tf>^xhA#-> 

jcjcy^iattwasic^ufcaftaffi "o" " i " z^^m 
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[0 0 0 4] 
[389! l> £ O H U&] 

i/ - >> 3 > t'S o ^ ei 1 1 ^t-^ sfti^f ioc7)^^^fe^>^ (o 

Xtei) icBjtstbSflfcKt, ©miiittW (stuck-At-oiifetestuck-At 

[0 0 0 5] 

IDDQ3««jSSil»lS/5il/-'>a>S:«fMLfet»J/5aI/-S/3 

JfciWW^ntx/^^-^ (S/-h®Jfi, BfrffclW»fc£) ©JSfiffc£0> 
[0 0 0 6] 

r©»w©s»ti. lg»©ia^|3S*s:3<«^?#SBr«a!I^^©lSv^iajs««««s 

(I DDT, transient power supply current) f^J^f£il|&3S^ ^ ^- I' — S> 3 > 
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[0 0 0 7] 

[0 0 0 8] 
[0 0 0 9] 

5 2o^±©f^ t>/^ 
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&&8k¥m&Mm®mzAjj l t^m^amm s/ $ u - 3 > & as ^ & at* 

[0 0 10] 

ALtcm&^mfoMmmm^mTX b^*-y&?i}z&f=.x.f~m&(Dm&y 

Sal/-*/ my ZtHZj:*)^ ^f£i^¥^#m^tai&<Z)i®^«^m$fE£ 

[0011] 

* MS&I^ tc *f -r -5 fti* © ft^s & * «g tc afc# 1" s r £ # T*£ £ . 

5 2og±©f^ N/^-V^&ftSf^ h/^->^J?:I^tSr^ hA^t 
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±IH«:l^$:lfAL^^^^^*«IlIS&{C±lH7 : -^ h A* 
h A * - > tc J: U &&€M$fg&8t m nflB *> * *^ W£ 

&„ 

[0 0 12] 
[0 0 13] 

cmo s&stiiH»©«»m8fci±, cmo s^sttaB&icjsKtijitfmasssK-e&y 

0 1 tC, CMO S^f>/t-^(Z)jM?gf5^ (transient response) £^fo Zl© 
jftatJfcgtt. OK 2/ 5 ^ U-^T*^*bfe 0 Halt jfi«4^J»»CfeW-*A*«ffi 
v IN ic*f"t£ffi;fr«jB£V 0UT O/S^^, «»^&CMO S-f yA-#lZffift&ti 
mffi.I w <Dfo®T*$>2> a ^OSSBSriiaMtSK (transient current) Pf^. >f > 
A-Z<DAtlft "1" fr£ "0" tCjg^Sh^ (HI b) , A#mj±#n-M 
OSOlt^iffij: Ujff< P -MOS0b^^Sffi<J: *J{£^&V^ n -MO S 
£ p -MO l»£WRI$K:;*->i:fc»J, «8R^e>^^> K^JtSMSB (shor 

t circuit current) I gtfSfctlS. 3<Z)£l£, A— ^ 6Dffi^7'fH#^li "0" 
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tlfe^^^fi (parasitic capacitance) C j^^tf) 3^18 (capacitance charging 

jitfjgMftgg I Gf li, SitHgis I gf t ^HtHSiE (capacitance charging current 

[0014] 
I Gf =I Sf +I C 

— Ajjtf "o" M i" tcswrst^ "i" s^e> "o" izm 

®~?2>£g "r" (01c) , ffi*^#«gtCg?iBi!Stlfc»^ 

load ;fr £<Z);5£fl (capacitance discharging) r i&'RfliSfE (capaci 
tance discharging current) I D MCSg^T V]) fr P> >f > A- $ 

natf«sKi Gr ttjiii««£i Sr ewT?&s. z.<Dt=.tb. magtf-^ttfc-r^tc/h 

[0 0 15] 

1 Gr = 1 Sr ^ 2 ^ 

CMOS^>/t-3f(Dfii#fitt, 02 aJC^«fc^JCA*«£EV IN ©3C'fbJC 

^»Jli^tci:t, CMOS-f >A-df S:«gtlSjtji*SEiR^I Sr tt, A 
#*JEEV IN #9>:7tttC38^"rS£'K5£'r*i:, 02blc£^T "I s " T^L 
fe^A-;^t'£«(t'§S. 02 b {c^b£A#f§#<Z>32*>±#y^#&c 

S CMO S >f > a* - ^ ©H«§gM I Sr }i, o^i^^SWT^f^ 

[0 0 16] 
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1] 



0, 



t^YmL 



V V 

^mLt r <t<^- 

y DO 



(V SF -V THN )t, (Vsp-VthnY *dd *dd 

(v SP -v DD ^v 77iP yt r iysp'V DD ^v mp y v DD r v DD 



o, 



(3) 



[0 0 17] 

ffiV IN (D^^MJ« 0 fcU lM7«t r -eA*SJEEttV DD lC3&SfcL/ 
fc. - 



[0 0 18] 

[0019] 
[«2] 



Vpp ' ^5 max 



o, 



-t — 



VtHP ' Is max 



DD 



^Ydd ~~Vthp ~Vsp)'*f (Kdd Vthp ^sp) 

( YdD ~~ VthN )* I S max 

(^7wn Vyp) 



VdD ' ?S max 



0, 



K 0D r £>D 
1/ / \7 f 



(4) 



DD 



DD 



r DD 



[0 0 2 0] 
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*>TU,1&TMJ&0 2 btc, J»£tfttT^L£ 0 

£ *>IC, CMO S >f f^©f 4§iC , oad A©?fiif |j| I c 

tt, ffi^-^ttCDSJEE^bS: v out (0ii't«i:^'r*)fe^.e>ti« o 
[0 0 2 1 ] 
[«3] 

[0 0 2 2] 

■r*ii, 02 bic i s T^i-j:e)^^A 0 ;i/x-e3e{«T^So iggg, cmos-t 

ot, a&3S^- h©iSat«SBI G tt, 0 2 bfc^f i^n Smax l-&& 

£&£B^mt&3g^- hoffiMcraj: ufcr^tcftfj-r*. ^ 

[0 0 2 3] 
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SB I s ®SJ-^<fc »; ffi*^#iW^O^««8S I c <Z>f!lllr < & £ r £ fc^t" 6 

j*jtmasi s ©jfcjc i c #i s J:y/j^v^^ i®?gssfeM?i G <z)t?- 

l±ffl;frte-£»©*ff»£Jc&&'t£fci&, I G ©fc?-* 1*3*314*- hoffiA^M 

[0 0 2 4] 

H3 ajc^-rcMos^festiaaitt, 01 K:a*Lfc>f &»jtc4o (g 

1, G2, G3, G4 ) ifi*^*3-ftfet)fiDTf*y, ^>7t-^Gl, G2, 
G3, G4 Sr**l-?4xfl8*l*iaafmSEI G1 , I G2 . I G3 , I G4 «ilS-o(Z)«^ 

^Tyjj^ej^j&atis. z.o)t^tb, mmm$&<z>Mmmmm%i (transient P owe 

r supply current) J&mt* 0 3 b &C^f J: ? &C#ifr3S>!f- h *mtlZ>i&Wm%i 

[0 0 2 5] 
[«4] 

n=l 

[0 0 2 6] 

>f- hoffi*©38^^iaitc*H£i-sii:^e>. cmo sftami^©ig^*^«^ 
aijg©***^-* (*»©si:^T^y3iys;) ^cmo sMmmmz&^xm&i 
izxj y^yy-tzmmv- bnmjjm&mM^-fk-tz* l^ot, cmo 
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x & *> v^&sif-?- # & if ^ £ £ r £ €> D 

[0 0 2 7] 

**JIC. 58®i^|^lC0VxT^«i--§>„ CMO SUStUl&tCfcVNT, 2o0fX 
h;^->v r v 2 £feo^* b;\'#->^#JT=< v 2 > («ffifg#V 1 ' 
©#dC«JEte#V 2 #iffi< £ ; &*>^Tr?;*P = {g 0 , g p g 2 , 

g m } l:™t:t5i:§$:#AS B ZZLX% g 0 &AX P ©AM^T'fe U 
, g r g 2 . g^/UPi^W-hGp G^ G m <D&jjm^ffiT* 
m^iZ, g Q? gj, — , g m _ 1 lZAXP±<DmM¥- hG v G 2 , G m 
©A*##»'T? #M#^g 0 , g r g m ©##S#©WJ (SJEEfg 

Iffl^l^-hGp G 2 , -, G m ©^f- h»f|t gdi , l<i<mte, * 

gdi ©fll^LT, 

[0 0 2 8] 
[»5] 
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[0 0 2 9] 

l gdi =t gdi,ty P + 6 i ' i^i^ 111 (9) 
[0 0 3 0] 

me] 

v=w +A =£(w +5 .) (10) 

[0 0 3 1] 

rrt, t pd>typ ttAxP©^^3SM^rlS©JftM<tT?*»J,- A ii;UIlif|ffi 
H4 bK:^t\\#v IN &tfffi27V OUT ©|»&i:, 2/^^A^n^y^CLKi:©g5 

[0 0 3 2] 
t pd +T SU <T CLK -T SKW 

KW D >y t?(D# n >y **3fa.- (S? >y # *J x y V1$± IZ^Wj-t 

-5) T'feSo ^tSi:, 

t P d <T CLK _T SKW -T SU= T (12) 

1 3 ffiUE# 2000-3077975 
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^McDft^SHfcM{C e k£TO=i>#* K >y*&Jf>xy 
-3 1 > & & if tc J: £ ^JSMTO. v***&fc£K:J:S ft ft Jg & £ v ^* sK U 
S/U 3>icfcttsWri»fc£#'£**i<6. TOi&Ktt, IH 5 a tc^iTJ: e> ic 

te#»tc#e>*££fi©^afc«#3i<&y, ta^wM^^w^^D-r-So mm 

tt»S5iUTr<ttS3&y-^««8*«SKtl**StC/jN3J& «10 0nm) «/J\ 

WrMt*fcWt#&s. tt/J>»»*fcW&8&*i<5 h>*;i/B&fEic^Tte, fct^n c. 

L.Henderson, J. M.Soden, and C.F.Hawkins, "The Behavior and Testing Implica 
tions of CMOS IC Logic Gate Open Circuits," Proceedings of IEEE Internat 
ional Test Conference, pp. 302-310, 1991. tC|H^£ tlX V*5. ZLCDffiMWXit. 
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, &&<Dmf5i jjmv&Zo ±ittm<Dm*mmzm 6 izB-to 

[0 0 3 3] 

->^jt=<v p v 2 xcj: (jai^yuPj, p 2 , p n tfmmtznz> 

lf p 2 , -, P n izte^x&^£&m<*J v^y?-tz>mm'f-bG {in;il (D 

[0 0 3 4] 
[»7J 

T nttir = max{T fy }, 1 <£i i£n, \Zj (13) 
[0 0 3 5] 

T?&fc;te>ftS. Ife^ot, AxP p P 2> P n KJ3tf S/i;*3BS£BSria© 

1 pd,max = T max ~~ T 0 ^ 14 ^ 

cMosaft3aiaB&©jfi?af«aR«iE^<o^^/^(st pw &, ®i^a^(d# 
t IDD ©&^£©B£Hraii»fcj&8rr*. 

[0 0 3 6] 

1 PW^ T IDD _ T 0 ^ 15 ^ 
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a° # - y t iz & y ?gffif b 2 & a * p ©M^ra t pd > max (cM/^ -r £ o 

[0 0 3 7] 

t PW =T IDD - T 0 ^ T max _T 0 = 1 pd.max ^ 16 ^ 
T' <t pw <t pd>max (17) 

[0 0 3 8] 
3i&*fc»fcU t pw <T' 

jiMi&PS&U, t pw >T ' (18) 
xm.mzT.4 «yf>yt5Hl^- b©ffii738#^MJ«|S|#8Btc«^-r*. o£ 

Mffl^v\cMo sm^tm^ leaser, ««jc^>r h 

[0 0 3 9] 



1 6 



ffi£E# 2000-30 77975 



♦ 

#2000—014962 



[0 0 4 0] 

CMO SlffltllS&tCfcVNT, hrt*->&#iT=<v v v 2 >tcj:»;«» 
o;UP r P 2 , P n j^?Sffi^3*iSi:'t*. ^*P i ±©A#**e>8t*.T j 

T max ^ 

[0 0 4 1 ] 

HR8] 

W = max{x„ }, \<>i<>n,\<>j (19) 
'J 

[0 0 4 2] 

T°2bf=.iLt>tlZ>o Lfc^ot, /UPp P 2 , — , P n {Cfel-t-S>^ 0 X51M^ra<Z) 
t pd,max = T max ~ T 0 ^ 20 ^ 

Ifc^oT, t >T Bax *5^ait tCfeV^T*»«ag«^B8»[i DDT (t)«. 
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iDDT^^i.DDT ( T max> = 1 ' ♦ ^Sax < 22 > 

( = T CLK _T SKEW _T SU ) <fc y'J^^fctttltf&bfcV*. 
[0 0 4 3] 

t pd,max ==T max- T 0< T/ (23) 

Lfe^ot, tsi&ici&i^&v^^, t=T' + T 0 >T max &6Mjt icasv^ 

, S(2 2) iU 

• * DDT (T ' +T 0 ) (24) 

* DDT < T ' +T (P > 1, =i DDT < T «x> < 25 > 

^max> T ' + ^0 (26) 
••• t pd,m a x=^max-*0> T ' (27) 

#oT, tlT' +T 0 i:fel^tIiSii M (T' +t 0 ) #1' «fc»J^g 

»c, i DDT (T" +t 0 ) J: U/J^VN£:^e>z:i;te, EHSflsSjnfc/^tfH* 

[0 0 4 4] 
3Ii£*fc»fcU i DDT (T' +t 0 )<I' 

mm&m&v, i DDT (T' +.t 0 )>i / (28) 

££>C 3£ (3) feiUtS; (4) J:»J, Jtii«SSI Sr feJ:tf I sf ©l^l3ISl^ffi 
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[0 0 4 5] 



[«9] 



Qsf=L l sf dt =' 




(3 0) 



(2 9) 



[0 0 4 6] 

[0 0 4 7] 
[»10] 



[0 0 4 8] 

- h£8tti&*fJ|ji«SfcI s (I Sr *fel±I sf ) ©StfMBQgfci:, »a^-h©A 

cmo s >r > a- * ©mijA^f^*c load Affl^sisi i c ©StfHBQ c H:5$; ( 
5) ±y 

[0 0 4 9] 



<2 5 = £ 7 ^ 




(3 1) 



(3 2) 



[0 0 5 0] 



1 9 
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Q Gr &, j£ (1) , (2), (3 1), (3 2)<fcU, 
[0 0 5 1] 
[Ml 2] 

Qcf = £ fry +I c>= h mm ,~ V ™ ~ ^ + C ~ V «> ~ h (33) 

Q C r=[ Isrd*= IS ™( VDD ~ VTHN ~ V ^\ t oc t T (3 4) 

[0 0 5 2] 

TV^„ 3*l£>fr£>tK ^ (3 3) , (3 4) <Z)#gl#iE L V^ Zl £ tffrfrZ „ 

03 a iC^fCMO S^KEftte, Hi JCa*Lfc>f >A-*&ia#IlC4 o (G 
r G 2 , G 3 , G 4 ) I^fc-SfetCT'^'J, yx-# Zffiti&mffi (i G1 
' I G2' : G3' I G4 ) ttiS^— "=>©^^&^<&S4X-S. Z.(Df=.tb. Mftm9&<D 

i&mnmnmt&^t i DDT u\ 03 b©ie>(c#iia>?f- h$r^4x^«^©^Di:b 

T3t3*l£ G£ (6) ) . Ifc^ot, jsaf«»«asi DDT ©fli^ffiQ DDT t», # 

tfcJS^f- hS:i{gns«86©«ldS'ffiQ Gn (l<n<N) ©jplh 4x*. Nt± 

®3 a©i^liN = 4Tffe5. 
[0 0 5 3] 
[»13] 

6m = £ W =£f £/* V = = EGon <35) 

[0 0 5 4] 

03 <Z>#IT'&, ifi««»*aSl DDT ©Sl^ffiQ DDT tt, &>(>A-*$:%LftZmffi 

2 0 ffiSE4f 2000-3077975 



#2 000-014962 
(Dfflfrte. (Q G1 . Q C2 > Q G3' Q G4 ) ®*H£kT^3ttS. 

&mm?-hZffiftz>n%L<DmftmQ Gn a<n<N) ^ (33) 

S (34) lC^i"J:e)iC, #»S^- h©A*a^^riat Tn (l<n<N) £•£ 
n&o fch^H 03ffiMT'ti, Q DDT tt#<>A-*©A*38#^W (t T1 , 

t T2 , t T3 , t T4 ) 

[0 0 5 5] 
[»14] 



Af W N N 

QoDT^Qcn^Qsn+J^Qcn^^ahn+b (3 6) 

n=l n=l «=1 n=l 



[0 0 5 6] 

^ (3 6) JCJ^T, a n ttM^- hG n OSIt^0iM Q Sn tM^- h 
[0 0 5 7] 

[0 0 5 8] 
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1 5] 

«T= s fr w +2.2/? opeB C < „ (3 7) 

[0 0 5 9] 

Il-e, t T,ty P «"^l^*^^^®A^M-^©^^ra©^ 

Mffi-e&y, s^^rat T ti«£Effi^o. iv DD ^e>o. 9 v DD £-e3£*>_t#s 
SMtfo. 9v DD ^^o. i v DD fefi-bT^5) mzm^zmm 

£LT3b£&)t=. 0 2. 2 R open C in «C in ^0. lV^&O. 9V DD {Cfc£2; 

-ecDHTe**; iog e (o. 9v 5D /o. i v DD ) x R open c in tcj: y #*b*M®-e 

*&*fi:»#&5££, cmo s^«®8&©«®«a&©8^(BQ DDT «, ^ (3 6) 
, (3 7) «fcy, 5$ (3 8) Wri»«:W©«StliR open tciSCT«I^Jc 

SfrffcU ■€-O*t^ttWr«RSfc»0)«mffiR opeiI tcJtffil'rS- 
[0 0 6 0] 
116] 

«=1 \ / 

= Qddtjjv +2.2a 4 C fa /? a|pen «= R open 

[0 0 6 1] 

Q DDT>t y P tt*W^*^»^©*««^©jK^'lit©jftM'lifc"t-*. ( 

3 8) ©^32II2^(D2. 2a k C in R open ttk#B©>f >A-^©A*»fl»«:l* 

iZ H -3 <limAV2b2> a Z\(D&> (3 8) 0 1 0 {C^"T R open lC*f"T3 Q DD 

J3^T, >f I N 2©AA'fg#«ltcWrlfil«[»^fe4i:^©. Brffittft<z>& 

SiffiR open lc^"r*Q DDT ©^bS:^ny h Lfefe©T'fe^ 0 
[0 0 6 2] 
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ffiifiSE©^<tQ DDTftyp i:Jfc«!"t«ii:Jcj:»j, t^i/U±©isy- ba> 

ia««aR«SK©Sl^ffi©±IS^Q DDTft y p + A Q <k »J*#v^g, «3*|fcrC;*J:tc 
KMi^Si:»5ii:^tt5„ -f Q DDT,ty P + A Q^ U/J ' $v ' 

Q DDT &CMO sm«tiai&K:Wfil»«tW««'S;v^i:S:^U, Q DDT>t yp + a q J: 

[0 0 6 3] 
mmUkWteL, Q D DT^ Q DDT,typ + A Q 



i&U, Q DDT >Q DDT , t yp + A Q 



QDDT.typ^^V*^ 13 ^ 



(39) 

■5/ 3 >t£i£lZ£. 



[0 0 6 4] 

eil H.E.Weele^# "Principles of CMOS VLSI Design-A Systems Perspective 
"Second Edi t ion. Add i son-Wee ly Publishing Company. 1999^#§^f (3D 2 1 6~2 
17I©S4. 52, ^4. 53iZ£Z>) 
[0 0 6 5] 
[iS[l 7] 



t gJ =t 



gdMep 



1 

+ — 



v 



(4 0) 
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[0 0 6 6] 

iiTf. tgd.step te^^OCDT.Ty^XJllZlfi^&tmnte^J y A- 9 
<DMMl%m-Z%>Z>o £t=.. V TH lip -MO S *fclin -MO S 0) L £ Wjjg^fE T? 

&y, A*<z)icb±^»;ai#tc>tfUTttv TH =v THN > a#<z>£*>t#us^ic 

hCDA*»^ria^ (3 7) Tffefc^.f>tlSii:^e>. S (40) lZi£ (3 7 
) fcfSALT. 

[0 0 6 7] 
[^1 8] 



f = t + — 



1-2- 



DD 



tgd.step 



1-2^- 



1-2 



2.2C, 



in 



1-2 



f DD 



2.2C, 



DO 



1-2- 



DD 



R 



open 



open open 



(4 1) 



[0 0 6 8] 



»JI4*- r<z>^££^T'^t-£:, 5£ ( 1 o) tC5£ (4 1 ) £ftA 

it^ (42) 35«#^ti*it^e>ai«is*is 0 

[0 0 6 9] 



2 4 
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1 9] 

ffl 



2.2C int 



open 

> J 



v pdjyp ^ g 



1-2-^™ 



Vdd j 



R oc R (4 2) 



[0 0 7 0] 

hi 2 {c^-rR open &c*f-r& t pd ©3tft©$/$ a. t/-s/3 v^m^fe^ 

SKO«t^HQ sk tt, S(31) a3«fctf5£ (3 7) J:»J, 
[0 0 7 1 ] 
[»2 0] 



rt _ ^ 5 max (VcD ~ ^77fW ^7MP ) , 
^7 'J> 



2V Dt> 2V DO ^ 

^ DO 



[0 0 7 2] 

3 6) <fc »J , 

[0 0 7 3] 
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[«2 1] 

11=1 

V /V 



2V 

DO n=l 

USnsyp •*-Z J V Cn + — K 

*=' n=l ZV^ ^ 

I^oor^r t" — R„^ 3} 

[0 0 7 4] 

Ife^ot, 5£ (4 2) £«fctf5£ (4 3) tf»#Wf&%>o,r?:*P<©313£ 

f$rat pd &, cmo sjii«tias»©jg«*®«?s©^<iQ DDT icMbTi»^jc3E 

-fb-r*. 0 1 3 lZ7*-tQ WT lzM-?Z> t pd ©gfrffc(Z>S/^ a. I/- 2/ a yffi 

gt"T5. 013}t 03 JCasU&EMfctCfc^T, ^>A-^IN20A 

[0 0 7 5] 

S (43) J: »J#i?)fcR open $:^; (4 2) (CfSAf £ (4 4) #»e>*l<& 

o 

[0 0 7 6] 
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[»2 2] 



2.2C, 



ink 



v 



= t 



2.2C, 



ink 



pdjyp 



1-2 



R 



open 



DD J 
r \ 



TH 



DD 



(QdDT QppTjyp )* 



hi* 



^DD ^^77/ 



31 s max (^DD ^7W// ^7W> ) 



2*2/$ ^ (V^, V r//yv ^THP X^i 
(^DDT QdDTsw ) 



(4 4) 



[0 0 7 7] 

©3tfHi&Q Bax i:-rs£. « (44) fci^T t pd =T' , Q DDT = Q max £ & 

V>TQ max &^#>&^ (4 5) £&Z> B 
[0 0 7 8] 
HR2 3] 



^max (YpD ^THN ^THP ) 



DDTjyp 



^ DD 



(4 5) 



[0 0 7 9] 

J£#»###*1\ Q DDT #Q max £ '^^^^^CMO s Mmmmzmmmmz 
MttWfcU Q DDT <Q max 

'31i£*B**J, Q DDT >Q max (46) 
JSU:© <fc e» tC ifi«S«««8©«t^ffiQ DDT S:SE^ffiQ max i: JfclS!^ * i t «k 

S/^ rt U-i/n y-W&ft-r-Zfrtt' (4 5) &*i"bv\Tt) 



[0 0 8 0] 
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n&m^ ifimmm&a m xm^m & -e&m l & w *i itmmt&m & « as xg & ^ © 

2, 13, 2^0ffi^Ol, 0 2, 3 o©«aS-fg#y- KN 1 f N2, N3 
, 5o(Z>I&3l^- NG 1, G2, G3, G4, G5&t)*>, AAiS^ I 1 &>f 
> A -#1131^- KG 1 ©A*fl8tci£«53ft, -ecDffl^flfffcfcy - FN 1 
N ANDMy- hG 3 <D— ^©A^rtWJCfgi&S *U A^ig? 12, I3ttNA 

ndi&ji^- h g 2©A#flfftc8M83*u -ecDffi^M^y - kn 2 zmvxwsm 

-^il^f- hG4tf)Ai;{l!l£:NOR!i31>f- hG 5 <Z>-#<Z) AtJMfclgffiZ ft 
, hG 5(7)ft&^(DA*{B!llCA*^I 3#gHWSft, il^-hG4, 

G 5<Z)#m^J{R!licm^s^^O 2, 0 3^ii$tltV^ 0 EUC5tLT^& 
^A^a^-hGl, G2, G3, G4, G 5 &&ji<D«M^-fCg^£ ftT ^ 
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[0 0 8 1] 

^i". 01 5©»2^Jtt»KJi|CMOSjfe«tlif»©A*Sg^-I 1, 12, I 3 fC 

#is#fcv*#3**fcCMo sm^ms&cDWgp^^y- FN 1 

, N2, N 3 tC£CSfe#£a%U f 4 ?!|tt#f ^ h A ^ - > 5: t ^. fc i: 
*fc»#fcV*«S*J|fcCMO SUSIiaKlCffl^jSg^O 1 , O 2 &c£C£f§-5§-£^ 
-To r^T% 01 5©fl2, fg3, l4^iJ[C^W5f^ "0" , "1" , "R° 
, "F" it. ^mn-u^<}V(Dm^< "0" , "0" > «>fo(D%i 

« "i" , "i" » , i^;i/#e>/w u/<;b/\©sc^_h*«y^# ( 
< "0" , "1" » , J\4 L"<JVfribn- i"<jvs\(D&%T-tf<>)m^ « "i 
" , M o" » fc^, hA#->^#Jte2otf)^;* h;^- 

^ hrc#->##|T 1 = "0 0 R" li I 1 , 12, I 

3 =< "ooo", "ooi" >*MWi-z> 0 oi; »; "o o o" &t>* "oor 

tt^tl^Jl^* hr«*->T»&»K "0 0 0", "0 0 1 " (Dmt'T* hA^f- 
[0 0 8 2] 

& fc*jfi«S®««BJC|i?ir#£ 15 * £ tc J: o T. ±fBA*^ 

it«K»CMO s&aHilK&ic-r* Wt*->&#JT 2 0*tc>fS 
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^tti»&^j:?fc#3*ifccMo smmmffifoommtf- kg 2, G3, g4, 

G 5 tZXjy^y WM-^^-K N2, N3 fc^fctf 

MfOl, 0 2JC3S#M^^l5«o LfctfoT, Haiy-hG2, G3, 
G4, G 5©V^ft#MCi&|^###-t-.5 -r* hA°#->^#JT 2 

hrt#-y&mT 2 &*>^fcis&««*iffii*sfcicj: y, »ay-hG2,' g 3 

, G4, G5C*»*tttf}tt5. LfctfoT, f^>/^ — >^#|T 2 ICM 
tSi^iMU^ M£, a±ffl*BJ/$al/-J/3>ICj:yGT2= {G2, G 
3 , G4.G5} Z.£tfT*£Z> a 
[0 0 8 3] 

£Lh(cj: y, h^*->^T?=KffioriBJ&a&3S^- h#&©afi:Wy * 

- h*ffiT©«:i$y x h£j*fcK5gs ft &3tiaBiA3is<z)'f3#ii§ 
eii 6ic«t*ifccMo sjftatmi&&^ir-o ^J^m«ias&i±, 3^®a» 

II, 12, 13, 20©W?0 1, 02, 5 OCOf&il^- h G 1 , G2, 
G3, G4, G5it)^, 12fflf^Ll, L2, -, L12&t)0„ iri? 

, mmmzitAm^mm^^ti^o^tv, #i&Lfcf§#«Hi*ft^ftjM*<z># 

^^Lfe. ffi^-^jKLll, L12ttH}*A*;7TG6, G 7 (Cgjft 

ay- hG i (DAxmizmmzn. ajj^iz, i 3ii^ft^ftfi#^L 2, 

L3, L4 SriDTNANDiiy- hG 2 ©AiftflfftCgMBSft, M^-bG 
1, G 2©#m^7MttM-^«lL 6, L 7 $:IDTN ANDfl^- h G 3 ©A7J 
'flfffcSMftaft, i&I^- hG 3(Dm,tim\zm^mL 8, L 9 &ii£T-f>A-# 
My- hG4<Z)A;b{&!l£. if»L8, LI 0S:fiCtNOR»ay-hG5 

®-*<Z)AiJ{R!lt(C^M^ft, §1^- h G 5 ©^©A^jffiHtCA^igf- 1 3 
jWg^*RL3, L 5 £MCTA7J<RItCg^£ft, i&l^- h G 4 (D^Mltm^ 
ffiL 1 1, A777G6 fciiCTffi^ags^O 1 (C^M^ft, »iy- hG5©ffi 
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MlZm^ffliL 1 2. ;1>y 77G 7 IraUtffiM^ O 2 (Cgi^tlS. 0(C^ 
UTV>fcV*#afr34*- hG 1 ~G 5 £ <kt>*ffi;/j/N> 77 G 6, G7©#t« 
^«^ii©«^{C^$ frX V^ £ „ 
[0 0 8 4] 

01 7©^2^Jtt«tt»CMOS^SliaK©A*aS^-I 1, 12, I31C 
CMOSmmm^(DiB^L 1, L2, L l 2{C£C3f§#£^U fg4#J 

h;^->^l:fefe^fei:t««»CMO s&flliaB&CDfflifriB^o l 

, O 2 &C£C£fB#£^-r o ESl70jg2, H3, »4 tffJCfctf 

"0" , "1", "R" , "F" tt, -fftiPft, gUn- W©^< "0" 
, "0" > (OMUiliWIM^^L, &2iyRH:*»^-JHg£j* 
f ) , fltH^W UK/u<DiS^ « "l" , "l" » , n- u< 

JU^<D&*>±1fiVfe-% (< "o" , "1" » , ;W1/W?)D-^1/A0 
ttTifiVmi* « "1" , "0" » Sr^-r. Zftfctb. #f^h/^->^ 
W2o0f^ hy^->*e>ft»J, fc£xJ£. twi#->^#JT l = "o 
OR" til 1 I 2 I 3 =< "0 0 0", "001" >-&MM-t& 0 EI 1 7(D|| 5^rj 

[0 0 8 5] 
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CMO S^«|lIS&P«g<Z)fs#^L 2, L7, L8, L9, L10, L 1 1 {C^^f y 
S^tC«^»CMOSil«tIeIB&W©»a^- hG2," G3, G4 

tftf£.VZ>rfmm&L 1 0 SrAAfc-f sa&Sffi'F- hG 5&*-f-/^>?'#£C& 
V*. Ifc^oT, f^L2, L7, L8, L9, L 1 1 ©^r*l#iC*8:»## 

atsasm«st«»tc«fc*;, «#i(KL 2, L7, ls, l9, l i icostKSrttmT 

#Rt5/ 5al/-S/3>ICj:tJLT6= { L 2 , L 7 , L8, L9, LI 1} tt) 
[0 0 8 6] 

[0 0 8 7] 

w\°#->#g£^©i o i _tsa^* bA# 
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mmtsS. =l 1 0 2, £J:t>\ tt»'nh4fifc#ai0 3tt, /n-K9i7 

Hn&lcov>T, Mti©M^- h*i?©313£*fc», ^©^^©WraiSfcKt^*) 

& as «tib &ram i:LT^mT'^§(Z)jc &m & & - # e> *i s £ w- © #5=- 

[0 0 8 8] 

m*mM>\zmz>z.£.ftX'%iZ> a isi/^a i o 2 &/\- k tfiT 

ii«7 ^ K^n y 7 7 h7 u- (fpga) izm^m 
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J Z? is 7»%£W<(D V H D L System Simulator (VSS) & =fo Z. £. tfT'g Z> 

[0 0 8 9 ] 

i/^^U-*ssyZ&Z&?m&a>Mft$:mW~?Z> 0 Ell 9 

(D^hWrX VrtZ-yotfnnHM.'&WLfe-$-Z>* o^lc, XtvJ2 0 2}C&^T 
, »l*/5al/-ifl0 2^ Xf>y^2 0 1 {C&^TiS^tlfc^X 
>$rm#-t-So o^C, 1 0 2li, :/ 2 0 3 lCfeV%T5t 

, y if 2 0 4 JCfc^T, JlfS^X h/^-VO^lf^T^S^tlTVN&V^ 

X9-V7 2 0 5T*mzm%l-?Z>TXhrt*-y*:Wl7£ls (MM* 
miSl^y #J*X9-y (DM 1 VUvtmito) , TsT-Vfl 0 2£J;t>* 
2 0 3 SrtSy'jgL, Xf>y^2 0 4 T?*ra3*lTV^fc Vyr-* h 

y<Dimm<D$&$Lt>mT-tz>£.) *^y^2 0 6&c#?T-rs 0 *-r-y 

y2 0 6{C^3VNT, *fc»y*h£j*#®l 0 ±IBIH«K*JCgB«S4xTV^ 

= o£ yfu^L J: e>&C^X h^-^^'Jtf^otf)-^* fw\°*- 

2, 2 0 3, 2 0 4 tC£^T, N A # - > &C#f L TMS ^ a. 1 0 

2 {cioTftw^tifc^MM^^ra^'jii, hrt*->&mKisn&T 
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[0 0 9 0] 

T*lftK£& »;»5ffiffi<© 1 o 2: Wmmfe-tZo o^JC, 7.^y^3 0 2 (Cfc^T 
^al/-5 1 0 2 1CJ; yttl¥Stife|ftaM^^J^«fe'r^ : g^S:5tf8L (3 

e>«, xf>yy3 o 3 K&^T±mn&mffi*i&mvx htc«»u ^f*;^3 
-r -5 # & «is8 b , mm ztix^&^i&mt.&vft& mm -r 

^ff^3 0 5T*&<Dift|^£&U^5^m£i^LT*^y :/3 0 2 
^iSftS*T?Xf*^3 0 2, 3 0 3, 3 0 4, 3 0 5 SriftyiBU *L3S3 
[0 0 9 1] 

02 1 MtMB'JXh&WSi^ Ell 9cfi©*^y ^2 

0 6 JcfcW-SfifcWy;* h£j&#&<Z>^3l#jil<Z)M£^LTv>£ 0 fcj: Stoic, 

*;^4oi ^c^3v^T, ft^^^sjiasiwottw^c^saftaiy-- h© 1 

>yS&f^&*l5TV^S^^S:Hl 9 cfj(7)X^^^2 0 3 T?©&3?iJBJ|l#, SB« 

iz&\i\Tmm>f-bGiifi&&zti&t.. *<D&±m^M u-n Ni©m 

te^te*#k o£ »JH1 5tf>©SS3#|«ifi©j£l#IB©l, 1, 0, 0, -©& 



ffiIE4# 2000-3077975 



#2000—014962 



Fifr^RXltF H&Zt* NA^->^JT9, T10, Til, T12^L 
, SBE'J * h*©G 1 iZtt LT9, T10, Til, T12 &g#U Xte^* 
t>/N°#->^#JT 9, T10, Til, T 1 2 CD-en-^tllCG 1 r 

KG ltfSHgSftfcfcg, G10ffiMWR 
&fc^££Kfcffli*tBfc*fclS&G l R, G l <Dffi^#«I^F & fco £ £lc&m 
BTtBJ&ttK&Gl FfcLTtt»U^Mca»"t*. ±©ltii, afrffi$»-hGl 
CDffJM 1 ttf X ->^T 9 , T10, Til, T12tCfcV*U 

X^-tn^m^UF £fco&«>, WMV* h^<DG 1 FlCfcVNLT 9, T10, 
Til, T12SSttb, *feimh^f->*J!IT9, T10.T11, T 
1 2^-en-rtltCG 1 FSgfitS. 0 2^±fBSS^S^- h©ffi 

hAM$tlStt^r>y^4 0 2, 4 0 3, 4 0 4, 4 0 5 ^(JIU flLS 
[0 0 9 2] 

f^n^^jtcx-f v^yyMfttf£vx^£fr^fr*mu?zz£iz&mLfcm. 
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[0 0 9 3] 

0 2 ZtemnMm&X'&mV * M:4^t6«^Hl 9tef»;^2 0 6 

ss^-re 0 o^'tc, xf>^5 0 2i:^^t, a&as/^ a. u-* i o 2»c<fc y tf 

V^j&^fr&gf 1 9 tf» CD* 7^:7 2 0 3 -CCDaftSS/^ a. U-S/a XDlSJfl, sB'EI 

, 0, 1, fcfcy, i©^J*JCRXttF*«&*^S:fltfgL, ^<Z)i§-£^X 
NA*->##IT5, T6, T7, T8TfRi:ftoTfe»J, O * »J * y ^ > 
»^CT^Sfre>^ry^5 0 3{C#ffU ±IB^M^O^M#M^ 

tc, XtV^S 0 3 fC£V\T, a. I/-'* 1 0 2 {C J: *J ffHCStlfe*g*^ 

>^i&#££CTV^a^^S:BiigU JifH»j£##»&A;&fc , r5f&JI4*- h 

»&SfcKU X hJCSeu o£ UiufBMWIg^^L 2 £A#£:-r£i&Jiy 
- hG2©£BM#HL 7©»JH3#&#!*©, i9;£A2jiB^T*X>f y^>^ffir 
f£-f h/N°#->9ft#JT 5, T6, T7, T 8 tpX* T 6 £ T 8 fc* F £ & o T 

#|T6, T8&fi»f4. XttafcPSU * h©T 6, T 8 JC L 2 . ^ 

*;^5 0 3T'±fBlS^M#IS$:A^i:'ra^a^- h©ffiMfi©iaf^i 
&#[#±IB:*>f vf>y»fftSf^ NA*->^rjT?;*>f 
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T^&V^£«, T.'rv -75 0 5 IZ&fi-tZ* 7,^rvzf 5 0 5 IZ&^T. ftfilCfll 

Z.V O&^^T&m^WitfMmZft&t-e^V^S 0 2, 5 0 3, 5 0 4, 5 
0 5, 5 0 6 &J»yjgU ^0.S$tlTV^^V^^S:|^^U#•5m#^^#^EL^V^ 

[0 0 9 4] 

&&<Dmmfe-&n&m-exj fro-t©*>f y*>^i&fre 

f(iD^>fyf>^"e, *©fB)£##»&A:&»i:f safest-- h<z>m*## 
[0 0 9 5] 

2 3 ^mmvxmm-r^. ^8 o 1 'jfsft^u© 1 
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^fcWt^Xfi*< I 1 , Nl, N3, OOffli^, &mi/S=Ll'-i/my<?>1&3fk 
(Dmn^Ufrb. J-T. hA#->9fc#JT 9 iZft U I1#R, Nl^F, N3# 

h/**->&#fT 1 0, Tl KC^btfel l^R, N1#F, N3^R, Ol 

^h{Cffei>'U<I 1, Nl, N3, 0 1>&C*fU hA#->^#IT 
9, T 1 0, Til &fi®U Xli-x-;* W**->3fc#IT 9, T 1 0, Til© 
■Zft^MzML. ;U<I1, Nl, N3, 0 1>|g|tS„ HSitcLTWit 

#5f^l^Kl3, L3, L5, LI 2, O 2 MS/ ^3.1/ 

-S/3 >©*g^©gai*$liS^e>, "T^* hA*->^#JT 1 JC^U I3«!R, L 
3*<R, L5^R, LI 2^F, 0 2^FT'feiJ, r (7) A*_t<Z)±T 
^>y^>^-f£ 0 Stc^X hrt9-y&#lT 2 fC^f lit) I 3 #R, L3tfR, 
L5^R, L 1 2 F , O 2^Ftfe f J, m«fc 3© /\°X±£>£T<Z):g-3IWX>f 
y^^^-r-Sc .fcoTttRU^ N{CM#^A°^< I 3, L3, L5, LI 2, 
0 2>lC*fU r^N/^-^JTl, T2SUIU Xli^^hA^->^ 
#JT1, T 2 iC#f lt/U< I 3 , L3, L5, LI 2, O 2 > & -£*l 

Lfci|£#^iBiia»©<i i, nix ^fciiiai 6iz^L&¥mttMmm&<D 

<I1, Ll, L 6>©J:^tcmi7SB^*-ea^bJ&V^#e*^S:^*i:t 
[0 0 9 6] 

^f7^8o 5 t^rosif y ^feiAX & ^ btXf f ^ 8 0 3 
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^5R'J» ^f*;^8 0 2, 8 0 3, 8 0 4, 8 0 5 U & U flfcRtfjBi 'J 

[0 0 9 7] 

©JBSlc^v^TttRtU * h^©3«©&g#£>*Ui£»U ^T©7^* h/^- 
> ^^Ulc o T 3&3I 5/ 3 a. 1/ - 2/ a > £ JfcT "T S *fcB U X h © 5 
J:^JCtS3i:t)t*t5 0 *-©*M#JR©#!&B2 6 iz^k-t . Mx.tiA^j^^ 
3 o ©«««fc¥«#ill3tlEl»©»-£, 3 o ©SI® ^ > *f A A° # - £ 
^©IMffifcSWCM&'b-BrTlwj-©? n y ?T*mMLT. ?>#J*rt$ 
*^o«-ffi*S: 1 * D y #3!®U$?:**lCA;*rr5. f^f 

LTSJUffi-TihtCJ: Xf^y ^"9 0 1 tCfc^T, flfc 

{c51MU^x^©ffi^3i:^^>^A7N 0 ^->|§^#|©m^jJ: >JftSfx N;^ 
->^#I£»iU 9 0 2tMLm h A# ©^X 

ICfcl^T, fS5££*l£:5^ fW\°#->£lfc#U Xf7 ^"9 0 4 tCfcV^TSM&S 
*i£^X h - > $:ffl VNT^MJ^ i t £ #^maniS&©l&#©iiS^ 5 a. I/- 1/ a 
©^^^©m^^^C^MM^^ftltL, ^©HSm-^-fE 
Sr#^tStriUCgE«56fllJCfaii-rs. Xt^v -/9 0 5 1C£^T, _hfH3l^Lfe 
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U Xf*;^ 9 0 Z-BLtf^V? 9 0 4 S:»»JjgU ^ 9 0 5 -e#t3a$ *l 

f*;^9 0 1 K.Wr* h/**-y&&]$:mm-tZ> 0 5 > ^A;^ - 

>»^#©«&f^S: l *jt#).g> 0 StJP-e©«f*:tca!^Lfc^^ brt*-y& 
^JtCoVAT^^^y 9 0 2 — 9 0 7©^3l3^fei«i*3tlS. X-rV^'a 0 8T1 

-y&&&ifi*<D?y - y<o i mm<Dft&tfimT't& ^mitmr-t 

[0 0 9 8] 

02 6 tp(DX"rv79 0 7 JCfcttSfifrWU * h^©S»*aa#Jfi©WS:0 2 1 
&#ibTW5 0 ' ^"4 0 1 jCfc^T, ««lfc¥##mfc0»W<Z>*&» 

^CoSiS^- htf> 1 o$:WSt5 0 0 2lCfcV>T. 

1 0 2 ICJ: »J, EI 2 6tfr©X^^^9 0 1 

«twu^ hiz&m~? & a mz.\zmi 4 jc^u&iss&tcfev^Ti&a^- ho 1 

l*<Z>T9tCG 1 &fi»U XttG 1 (C T 9 £3£#-T 3 0 ZZV. ±&1&mt6im>f 



ffiliE4f 2000-3077975 



#2 000 — 014962 



&&m*G i r, g la&jim^mtfFz&^tgiz.&m-zim&m&zG i Ft 
ltiWj* Mcgart-s, ±oM-eii, ii^-hGifflMfiNiiif 

fe^lT9|:tgL, hr?#->^?!lT 9 ICG 1 F fc^^c _h|H 

:*^y ^"4 0 4 &C#?T-f£ 0 7*7- vJ± 0 4 JC;£^Tfffi&C:$Qi3l£*XT 

tv7°4 0 2(Ct£3„ i(Z)J;e»tC^^^^IlIi?&WT^I^^r 
^T^^a^f- h*^S$4x-5^T'X^^y4 0 2, 403, 404, 405£ 

[0 0 9 9] 

-fs-i-^Wr'l^l^U^ h Z£.m-?Z>M&<£>m2 Qtp<Z>7'rv7°9 0 7{C£tf5 
8tWf U X h£j£#&<DMS#Jii©M$:l3 2 2 5:#ML/Ti^0^-rs o *^>y 5 0 

i teaser, MMJ^^^*«imi?&i^T^i?^^De)-5^#«s© loOTigs 

-T£o o£*iC, X^y:/5 0 2 {C&V^, afcli/$al/-*l 0 2CJ:yB|2 6 

tf»^f^9 0 i Tfjg^snfc^x brt*-y&miztt u fetes* 

, 7rVfS 0 3 lc#f?U ±SBI8SM#»©lftai#^«^J*«x^y^>^» 
fc^T, »3lS/^a.l/-# 1 0 2 (C J: *j0 2 6^©Xf 0 1 "eiBIRSJlfc 

m#- b<Dmtim^iR<D&mm*i&&mti l xj yryymftz&vx^&fr&fr 
?w±mr7 h * z - >^^j-e^ >f v y ymfc*£. c t v^ & & e> ^ v t° 5 



2000-3077975 



#2000—014962 



0 4 K:a3V*T±ffiK5£te#i»&ttBty * h Jca»-T«. »J#9AtfH 1 6 tc^ 
L£[S!&T*E2 6 (fr©*^ :7 9 0 1 T*^;* N^4t->^JT 1 #jg#*3*u S 

2 2©^-5 i y^ , 5 0 1 JCfcV^T##i»L 3^^34xfcfc^, L3ML3&A . 

^t-si&sy- hGs&mtiiem&L 1 2 tc^-r ctv^£ 

©hm l fer^ h - ^ 7 f > ymft & £ c 

TV^fcV^fc&tf, TslTV-f 5 0 5 jC^ff-TS. :/5 0 5 tCfc^T, fftlCgl 

wttfjgz. yff5t^t©fti(i^aa*is*t^ry ^5 0 2, 503, 50 
4, 505, 5 0 6 &8fc»;jgu *tt«3ftTv*fcv^»#jS;r 

[0 10 0] 

fe»5«»U^ hM*^©ra#HH©M 5:1212 3 l:#iLt^t§o X^y 
o&*J«B®3t-rS. o^tC. ?.7"»J-t 8 0 2 ^li/^al/-^102 

jcj: »J02 6tfj(Z)x^«y^9 0 1 -ea^stife-^^ w*#->^#jtc**u ftir 

©^f7^9 0 1 T'^X h;^->^tJT 9tfM1RZtl. S2 3 (D^y^S 0 

1 JC33V^M-^^$/^< I 1 , Nl, N3, O 1 $ tifc £: 

1, Nl, N3, O 1 >\Zt-7* W>°#->^#IT 9 XteT 9 {C< I 

1, Nl, N3, 0 1>§tit5 0 iiT?, X htcS»$4l*^e« 



ffi$E# 2000-3077975 



#2000—014962 



feiiifcEHi 6tzBlsfc¥m<£2kmm&<D< I l, NIX 
1 6JCa*Lfc¥##Jfe«fE»©< I 1, LI, L 6>©J:^tCffl*Sg^*-eSf3a 

eiA^^a$tl5*T^r«y^8 0 2, 8 0 3, 8 0 4, 8 0 5 5:^^11 
[0101] 

*. 

_LfBtt»#A#® 6 O ZtCfcUttKSr^ALfeiaB&tcilH^^hA^-^^JjB 
£#©6 0 1 &C J: UjB^Stlfe^^ h/t* Eft $ 2/ a l/-S/a 

im&s/^ rL i/-^ 6 0 3 t, Jifatms&s/^ rL 6 o 3 lei utfwsnfcifiis 

y^-^«#i6 0 1, ttKt#A#®6 0 2, B»i/^al/-ii6 0 3, 



ffilE# 2000-3077975 



4#2 000 — 014962 



a iz b # h ^ > s; * # # £ © £ e> tc g m £ n x v ^ & a* & ^ -r mm fit 3s & a ± -r 

-Safety. Mt*^¥^Mfe;«[Il&£V7 h^oiT±T^^L, A#/n°#-> 

f^tcjcs; Dti* m l t ^ i - *, 3 y iz j: y ^#-r s =b © # & y , BrttttR© 
# a J* mm zmfe-tz mm izmm.mm* & \z m a -r n « * < > &&&& « * 

At^tf «fcv*. i ©Eft 5/^ a. 6 0 3 tt 

SFUSOHftS/^ =l fcfcjttf, 7A>-r--f tfc»©Star-HSPICE Sffll^r 

[0 10 2] 

>sii^i/-ZsBy&&z\&?m&<z>Mft*:mm-tz><, 02 sttraisijiiotfepgs/ 

^^ly-i/ny^mo^mcDmMmcDmm^m^Lx^^^. \zv$>iz y 

2->&&mfe&3LG 0 1 ^f>yy 7 0 1 IcfcVMT. ttRty ;* t*&£/#Lfc 

&&¥m&Mmmmft\z±mi&BitffiA-tz>o -Dgiz. -x^-v-fi 0 z\z^x 

, EKlS/^a. 6 0 3*«, 0 1 &c£vm:W*3*i£5^ h^*- 

-XTVfl 0 2fC33V^T«»^WAS*lfe«:BIS»i:ttB^#A3n 

Tv*fcv^:E#iijftfcA;&Lfc$S^©iii»$/S a. i/-s/3 >&fc;i&v\ -tn-rti 
hM#t6 0 4 ejks/s a. u-9 603 *^e>^e>tife«[WiiiKK:*f-r*jfi 
WMffiizmi%tf£.vx^2>fr^fritmnv. ^mm^mmmwMmiz^ti^ 

£TV^&£tf, T.'rvJl 0 5 tc33^T_Liai&l^h^©^* h;^-X^J5: 
5^ :/7 0 6 IC^fi^S, ft^lC, TsT-V? 7 0 6 fCfc^T, f&Kfll3I£ tlT V* 

y^sttw^^-rs^^srssiRL, mmt*tix^te^&z\ vn&n. 



20 0 0- 3077975 



#2000—014962 



ZftZtV^TV?! 0 2, 7 0 3, 7 0 4, 7 0 5 £M *J & U tlT V* 

* ^/^ o ^->^^J^^oTv^^v^^p ) ^i^ts$:^T•r^ 0 Tstv-ji o 4 -eiss 

[0103] 

SrMSIKH-rSi^tcj:*;, (ift&titlg) ^JSJfcafcRU fc<fctf, MO S 

[0 10 4] 

mi] 

a«cMos>f>A^-©AMEv ir m*«ffiv 0UT (Dm&mttt&m 



2000-3077975 



#2000-014962 



[02] 

v our mwMfa i s <Dmmm&m. bitMmmm^j&isLmm^^mx^^o 

[03] 
[04] 

MS&m^imc^tm b l±^©A*«i±V IN lC*ft--Sm^«ffiV 0UT tf>«£ 
[05] 

o 

[06] 

a^iM^k»^&v^#^^:*s»^<z)A*sffi^mA«E<z)^raaia&aK"rEa 

[07] 

S!l©^«^«^^^(DMS0$:^-r^*(Z)0T', a tt£®«fc»#fcv^|§ 

^i:fes«-a-a)A*Si±^m**j£©^raMjMS:^-r0, b ttin^^f/sfsia 

[08] 

CMO S * ©A*»^lffl^M^*ifilRm««Slg©fll^ffi©3E'fbS:^ 

i"0o 

[09] 

a liCMO >A-^(Z)AiJ^-^^lC#^-r<5^/h^--y>^K5© c E 



£BfiE# 2000-3077975 



#2000—014962 



[010] 

[sin 

cmo ssi^nt^c^^otcjtftscMo smmm&<Di&mnmn%i(D 
[mi2] 

cmo smmm^(Dm^m^^±iz^^^wM~^y^m(Dm.fnmR open 

[013] 

cmo sMmmm<D&mw**±izm^-7yxMtf&t£-tz>£fafeLf^ii 
cmo smmmm<Dmm t mmmffi<Dm&mQ WT tt»u0;ui@ 

[014] 
[015] 

01. 4 iz^L t=.^^CMOSMmmmz.M-t^^.mi/^=L\y-iyByU^(D 

[016] 

Sifts* cm o s mmm*&<DM<D-m zBtm&m* 

[01 7] 

[018] 
[019] 

4 8 ajSE# 2000-3077975 



#2000—014962 



[0 2 0] 

[02 1] 

5:^t7D-f^- ho 
[022] 

t7D-f t-h = 
[02 3] 

M&m-t ~7 u v - h . 

[024] 
[02 5] 

0 1 6 iz^Lf~mmzft^&m^fcMrtx%-&(D&mv * h©#a&att- a. 

[02 6] 
[02 7] 
[02 8] 
■V- ho 



2000-3077975 



#2000—01496 2 



[mm*] 

[01] 



> 2 

z 

> 0 



(a) 



■ 1 1 I I r- I — ' i 






V 0 utJ\ 




1 1 1 1 ' * ' 



3 4 5 6 
Time [ns] 




8 




1 



ffiSE# 2000-3077975 



#2000-014962 



[0 2] 




0 1 2 3 4 5 




2 



2000-3077975 



#2000—01496? 



[S3] 




3 



ffiH4f 2000-3077975 



#2 000 — 014962 



[04] 




(b) 



•su 



IN 



OUT 



1 



SKW 



CLK 



CLK 



g]4 



4 



Hisl# 2000-3077975 



[0 5] 



#2 0 0 0-0 1 4 9 6 2 



r 



(a) 



IN 



a 

m 

ac 



'IN 



'OUT 



OUT 



GND 



B#fBJ 



(b) 

il 

a^ 



IN 



ai; 



'IN 



[06] 



^3 



OUT 



GND 




05 



(a) 



(b) 




5 



&SE4# 2000-3077975 



[0 7] 



#2 000 — 014962 



(a) 



V OUT y 



(b) 




•■RIB 



IT max T'+ Vq 



-sum 



SfcjgfcL: i DDT (T+r 0 )^ I' 
Sfelgfcy: iDDTCf+T 0 ) >l' 



6 



miE# 2000-3077975 



#2000—0 149 6 2 



CH8] 



1.8 i— — i 1 ■ > ' ■ r 




GND B*M 



H39 



7 ffi£E#2 0 0 0 - 3 0 7 7 9 7 5 



#2000—014962 



[01 0] 



1.6 
1.4 
1.2 



c 10 



a 
a 



0.8 



° 0.6 
0.4 



Input patterns = < "0", "1 " > * 



.4 



0.2 q 



DOT.typ 



0 20 40 60 80 100 120 140 160 180 200 



(D1 0 



[®ii] 









200 p 




180 - 




160 - 




140 - 


-9- 

> 


120 ■ 




100 - 








80 ■ 




60 - 




40 - 




20 - 




0 - 



a - A q QDDT.typ 



Q DDT.typ + A Q 



^£1 



tk 



0.14 0.16 



0.18 0.2 0.22 

Q DDT [pC] 



0.24 



0.26 
011 



8 



ffiSE# 2000-3077975 



#2000-014962 



[012] 




0 20 40 60 80 100 120 140 160 180 200 

mi2 



Ropan 



[013] 



2.5 



2.0 



Tn 1-5 



1.0 
0.5 
0 



AA/<*->ffn =<"0","1 

Q 



max ^ 
• V 



a * 



< > 



pd,typ 



0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 

QoDTtPC] gj 1 3 



9 



2000-3077975 



#2 000 — 014962 



[014] 




[015] 





D 22 


13 


N1 


ASM— 

N2 


K 

N3 


01 02 




T1 


0 


0 


R 


1 


1 


0 


1 


F 


G5 


T2 


0 


1 


R 


1 


F 


R 


F 


F 


G2, G3. G4, G5 


T3 


1 


0 


R 


0 


1 


1 


0 


0 




T4 


1 


1 


R 


0 


F 


1 


0 


0 


G2 


T5 


0 


R 


0 


1 


1 


0 


1 


1 




T6 


0 


R 


1 


1 


F 


R 


F 


0 


G2, G3, G4 


T7 


1 


R 


0 


0 


1 


1 


0 


0 




T8 


•1 


n 


1 


0 


F 


1 


0 


0 


G2 


T9 


R 


0 


0 


F 


1 


R 


F 


F 


G1.G3, G4, G5 


T10 


R 


0 


1 


F 


1 


R 


F 


0 


G1, G3, G4 


T11 


R 


1 


0 


F 


1 


R 


F 


F 


G1, G3, G4, G5 




R 


1 


1 


F 


0 


1 


0 


0 


G1 













m 1 5 



ffisE# 2000-3077975 



#2000—014962 



[01 6] 




m\6 

mi 7] 



Mil* 


V 12 13 


1. 2 3 4 5 6 7 3 9 10 11 12 


01 02 




T1 


0 0 R 


0QRRR111111F 


'1 F 


U. L3, LI 2 


T2 


0 1 R 


0 1 RRR1FFFFFF 


F F 


U, L4, LS, L7, LB, 
L9, L10 # L11, U2 


T3 


1 0 R 


lORRROt'OCTOOO 


0 0 




T4 


1 1 R 


11 RRROFOO OQO 


0 0 


L3.L4 


T5 


0 R 0 


OR0001111111 


1 1 




T8 


0 R 1 


OR1111FFFFF0 


F 0 


L2. L7. L8.L9, L11 


T7 


1 R 0 


1R0000100000 


0 0 




T8 


t R 1 


1R1 11OF000O0 


0. 0 


L2 


T9 


R Q 0 


ROO00F1FFFFF 


F F 


L1.L6, ta v L9, 
L10, L11.L12 


T10 


R 0 1 


R 0111F1FFFF0 


F 0 


L1.La.L8. L9, L11 


T11 , 


R 1 0 


R1 0O0F1FFFFF 


F F 


L1.L8.L3, L9, 
L10, L11.L12 


Tt2 


R 1 1 


R1111FOOO0O0 


0 0 


L1 













ttifiE# 2000-3077975 



#2000—014962 



[018] 



ttRvSiU— $t 100 



^101 




^102 




^103 






lis 






5§ £ ^ IS 


— 




— ► 





[019] 



H18 



( ) 




1 


no 

r 






r 



201 



202 



UT203 
204 




206 



11119 



1 2 



£fJ|E# 2000-30779 7 5 



#2000—014962 



[02 0] 



ttl*£fcy»Sflfii5r<© 

io£fcj#]iS:5£ 



305 



3 



yes 



-301 

302 

.no 

303 



Jno 



304 



HO 20 



[02 1] 



C fe*> ) 



405 



< 



i 



yes 



'401 

402 

.no 



403 



404 



no 



IH21 



1 3 



ffiliE# 2000-3077975 



#2000—014962 



CH2 2] 



506 



yes 



yes 



yes 



< 



501 




I 



505 



no 



022 



mtIE# 2000-3077975 



#2000—014962 



[02 3] 



801 



805 



-5-0) / C<.0> =&gB^x^r^> 



no 




802 



yes 



803 



yes 



804 



no 



( *** ) 



023 



& 2000-3077975 



#2000—014962 



[02 4] 



K 

Xs 

% 

m 


<I3 ( 02> | 


<I3. N2, N3, 01 > f 
<I3, N2, N3, 02> 




1 


1 


<I2, N2, N3, 01 > 






<I1,N1, N3, 01 >, 
<I1,N1,N3, 02> 


<I1,N1. N3,01> | 


<I1.N1.N3, 01>, 
<I1.N1.N3, 02> 




■ ■ ■ ■ 


CM 

fF 

■R 






o 


o 




o 


o 


o 




o 




O 


• ■ • * 






























— 




o 


o 




Li- 


o 


o 


u. 


LL 


lj- 


o 


a a a a 


CO 

2 


o 


cr 






o 


CC 






cr 


cr 


ct 




a a a a 




u. 








U. 


o 


o 




Ll- 


Ll 


o 

I 1 


■ a ■ a 
a a a a 


CO 
-f SM 


cr 
o 


cr 


cr 

o 


cr 


o 
cr 


cr 


o 
cr 


cr 


o 
o 


o 


o 




a ■ a a 
a a a a 




o 


o 




o 


o 


o 






cr 


cr 


cr 


cr 


a a a a 


A D|p 
1 * 
































T2 


T3 


T4 


uo 


T6 


T7 


T6 


o> 


| T10 




I T12 


a a a • 



ai!E# 2000-3077975 



#2000—0 14962 



[02 5] 



K 

(H- 

33 
& 

M 


L3.L5. LI 2, 02 > | 


L3, LS f L12, 02> 
L3. L4, L7, L8, 
,L11 ( 01> 
L3, L4, L7, L8, 
0, LI 2, 01 > 


i 


1 




L7. L8 ( L9, L11 f 01> 


1 




L6. L8, L9, L11,01> 
L6, L8, L10, LI 2, 02 > 


L6, L8. L9, L11. 01 > 


L6, L8, L9 ( L11, 01 > 
L6, L8, L10, L12, 02 > 


i 


. « ■ 


« 


CO 

V 


£2 £2 S £2 Ij 
VV V 








CM 
_J 

cm' 
V 








Ij 
























VV 


V 


VV 






rf 




u. 


o 


o 




o 


o 


O 


Ll. 


o 


Ll 


o 




-R 
33 




u. 


o 


o 


~» 


u_ 


o 


o 


Ll 


LL 


Ll 


o 


... 


CM 




u. 


o 


o 




o 


o 


o 


Ll 


O 


Ll 


o 








ll 








LU- 


o 




ll 


Lx. 


Lu- 


o 




O 




ll 


o 


o 




LL 


o 


o 


UL 


U. 


ll 


o 






*- 


Ll 


o 


o 




LL 


o 


o 


LL. 


Ll. 


Ll 


o 




Q|P CO 
rlnlT 

l|IILi 




1 1 


o 


o 


*- 


ii 


o 


o 


1 1 


Ll 


Ll . 


o 




- 


LL 




ll 




li- 


*— 


ll 








o 


. ■ ■ 


K <° 






o 


o 






o 


a 


Ll 


Ll 


Ll 


Ll 




ID 


cr 


cr 


cr 


oc 


o 




o 




o 




o 








cr 


cr 


cr 


cr 


o 




o 




o 




o 




... 


CO 


cr 


cr 




cr 


o 




o 


— 


o 


t— 


o 


— 


... 


CM 


o 


T— 


o 


*- 


cr 


ce: 


cr 


cr 


o 


o 






... 




o 


o 








o 






cr 


cr 


cr 


or 






cr 


cr 


<r 


cr 


O 




o 




O 




o 






-R 


o 




o 




cr 


cr 


cr 


cr 


o 


o 








o 


o 






o 


o 






cr 


cr 


cr 


cr 
































1* 

o> l« 




CM 

h- 


CO 




LO 
1— 


CO 


r— 
1— 


CO 


CO 

1- 


o 




CM 


. * • 


/ ufia 





























mtE# 2000-3077975 



#2 000 — 014962 



[02 6] 




1 


no 

r 





I 



901 



902 




- 903 

'904 
905 



yes 



907 
908 



no 



EI26 



ffiH^F 2000-3077975 



iff 2 000 — 014962 



[0 2 7] 



vSiLx— £ 600 



^ 602 




^603 




^604 




— ► 




— »■ 





601 



H27 



2000-3077975 



#2000—014962 



[02 8] 



I 



701 



I 



I 



702 



■703 



yes^ 




704 
no 



1 



705 



yes 



706 



no 



yes 




707 



1228 



ffi!24# 2000-3077975 



#2000-014962 



imm&i mmm 
mm] 

[»*^®] fXh/^-^JMb (10 1) , f©Mlfef^SA 

fT-3Tia»rt©«#«RK:*i:*»M^ffi^JS:tf3¥o (i 0 2) , "-e©#^#i» 

o 

[38IKBJ 018 



2000-3077975 



#2000—01496 2 



ffi m a m m fit m 



3KB!J#-3 [390005175] 

i . ^M^n 0 

ft fir 



if 
I 



1 ffiSE# 2000-3077975 



1990^10^150 



